ABSTRACT
INTRODUCTION
A buffering effect can be seen as a multiplication of the additive effect of locus
114
(locus C/c in Table 1 ) by a quantity determined by its interaction with (buffering) locus
115
(locus B/b in Table 1 ), in other words, ( ) = .
In Table 1 , = 3. For instance, the effect of allele "c" in a genetic background "bb" is to increase 3.15 units per one unit of gene 117 content, whereas in a "BB" background the increase is only of 0.35 units.
118
In our work, we assume that (the buffering effect of locus i on locus j) can be 119 approximated, for all pairs of locus i with other loci j, by a locus-specific value. In other 120 words, for a given locus , the interactions ( ) can be approximated by ( ) ≈ .
121
Alternatively, the value can be seen as the regression coefficient of the equation ( ) =
122
+ . This simplification allows a reduction in number of parameters (from 2   123 interactions to buffering effects), and, more important, allows focusing on individual
124
buffering loci instead of pairs of loci. In other words, we will find loci which tend to buffer in 125 the same manner across genome.
126
Thus, for the purpose of detecting buffering epistatic loci, we model the total Similarly, for an individual with = 0, the epistatic locus has no effect (there is no 145 buffering); for an individual with = −20, the epistatic effect is positive and increases total 146 genotypic value. In all cases, carriers of the "BB" genotype are regressed towards 0. 
Where P is the P-value tested, A is the number of SNP that were significant at the P-
219
value tested, and T is the total number of SNP tested (T = 651,253 and 689,818 for BB and 220 TC, respectively).
221

Implementation
223
We implemented the analyses using shell scripts to manipulate the data and Wombat The minimal raw data is the SNP genotype data, phenotypes and metadata (eg. sex, 
RESULTS
238
The exact method took ~4 day in a parallel cluster running ~100 process 
RESULTS -Brahman (BB) and Tropical Composite (TC) Populations
245 Table 2 presents the number of significant SNP and FDR at various P-value 246 thresholds. At any given P-value, the number of significant SNP was lower in BB than in TC.
As a result, the FDR was lower in TC than in BB for a given P-value. For instance, at P-value 248 < 0.0001 the FDR was 9.83% and 4.38% for BB and TC, respectively. The higher number of 
260
In the BB population, the strongest significance for epistatic effect corresponded to 
267
Following TBX5, we found the second strongest signal for epistasis in BB to SNP 
285
In the TC population, we found the strongest signal in SNP BovineHD0100028404 
